Evidence that transient glucosylation of protein-linked Man9GlcNAc2, Man8GlcNAc2, and Man7GlcNAc2 occurs in rat liver and Phaseolus vulgaris cells.
Formation of protein-linked Glc1Man9GlcNAc2 , Glc1Man8GlcNAc2 , and Glc1Man7GlcNAc2 was detected in rat liver slices and Phaseolus vulgaris seeds incubated with [U-14C]glucose. Similar compounds were not synthesized in Saccharomyces cerevisiae cells incubated under similar conditions. Rat liver microsomes were incubated with [glucose-U-14C] Glc3Man9GlcNAc2-P-P-dolichol or UDP-[U-14C]Glc as glycosyl donors. Only in the latter condition protein-linked Glc1Man8GlcNAc2 and Glc1Man7GlcNAc2 were formed. Addition of mannooligosaccharides that strongly inhibited alpha 1-2-mannosidases to incubation mixtures containing rat liver microsomes and UDP-[U-14C]Glc did not prevent formation of protein-bound Glc1Man8GlcNAc2 and Glc1Man7GlcNAc2 . Furthermore, the presence of amphomycin in reaction mixtures containing liver membranes and UDP-[U-14C]Glc completely abolished synthesis of glucosylated derivatives of dolichol without affecting formation of protein-linked Glc1Man9GlcNAc2 , Glc1Man8GlcNAc2 , and Glc1Man7GlcNAc2 . The results reported above indicated that under the experimental conditions employed protein-bound Glc1Man9GlcNAc2 , Glc1Man8GlcNAc2 , and Glc1Man7GlcNAc2 were formed by glucosylation of unglucosylated oligosaccharides. Results obtained in pulse-chase experiments performed in vitro also supported this conclusion. UDP-Glc appeared to be the donor of the glucosyl residues. The rough endoplasmic reticulum was found to be the main subcellular site of protein glucosylation. It is tentatively suggested that this process could prevent extensive degradation of oligosaccharides by mannosidases during transit of glycoproteins through the endoplasmic reticulum.